®13% F£2H 2 B8 it E M5 M A
Vol.13 No.2

202352 A

Intelligent Computer and Applications Feb. 2023

XEHS: 2095-2163(2023)02-0119-06 HE5rES: TN303

— MK EFRH HE DC/DC EHizF BB EHTR

ERIl, B FEN, BHERIR
(1. EMKZE XBEEEEIEFER, =6 550025;2. FSERBEURTEEBE M IEHAR B0, H=FE 550025;
. EMARMEFERGRARESIIE, =P 550025)

SMERARERS: A

T E. EME G A AR LA R AR AR AR SCHE T — b ELA R R 1 5 4 14 5% B 1 K H 4 R B9 DC/DC #
Pedas il v 2 4, BEAE ORISR B BRI IR B RE 1 . LA M EBEHE . Ay Sl R & AR A, A LU AT HE W AR 4% RS fil &
TR LA R T OCHL K, IR AR B RC LS AN LSRG, 4 RS fil & 2R (4R U5 155 RS fil & 25 00 — {5 & i b
AEFRPRAL AT RS il e 25 4 i R U A HH 5GBS  SORT VA BRT B A1 R B AR B T R B . AR ISR L RHALS 40 VY
SR T2 S B 4 S A AR AR 1.3 V DL R Hio R B s i mT LAk E 2 A,

K4IA . KEFiHH; DC/DC; THE; BURA T

Research on DC/DC converter control circuit structure with high current output
ZHANG Xiaochuan', MA Kui''**, YANG Fashun'**

(1. College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China;
2.Semiconductor Power Device Reliability Engineering Research Center of Ministry of Education, Guiyang 550025, China;
3. Key Laboratory of Micro—Nano—-Electronics of Guizhou Province, Guiyang 550025, China)

[ Abstract] This paper proposes a DC/DC conversion control circuit structure with high current output for switching tubes with a
unique layout structure, which can greatly enhance the driving capability of the circuit in view of the conventional triode layout with
current collector effect. The main structure includes comparator, reference voltage generator, duty cycle controlled oscillator, RS
trigger and high current output switching circuit. The oscillator is composed of an RC trigger and comparator circuit, which provides
the saw tooth wave signal for the RS trigger. The signal at the other end of the RS trigger is provided by the comparator, which
controls the high current output switching circuit through the RS trigger. Therefore, simple peripheral devices can be added to build
a boost circuit. The design uses the bipolar process of Zhongke Yuxin 40 V, and the measured results show that the maximum output
current can reach 2 A when the saturation voltage drop of the output tube is below 1.3 V.
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Fig. 1 Overall circuit layout
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Fig. 2 Reference voltage generator

e R R A A A 5 I Bl R A B R v R
FITEE 37 O B PR O L A SO S B0 e S PR AR
N3 R2 HE[RIZH A, g B s, T N3 ER v,
FIEELRH R2 [l 5 (] FL BH fe /0N , S Se 480 8, i I 7= A
— AN EBFHLE, N3 S N2 SRR R, N
Pl FFS 4206 T, Eit P1 P2 P3 L EE T
i, Ry BB MERR L B R R, R/ i F VR S AR
HLRHCE B 5 BUH R (4 2, R20 1 1 R R 3
K, F N2 B Wi R, N1 & 538, )5 sl s 1k T
YE,P1 P2 P34l iy e I 458 0 4k 25 1F 4 TARD
V., s B H A g , AT S — AR A R
F i B A v A e R U P R Y
AR fEAR /N

B FL B2 i R7 3 R18,P7, N8 ¥y ik, P7
A 5 kG Z B A7 7€ LB R7, LR B R
Uy, WA BRI R R AR (1) IR .

UW
“R7 (1)

e vV, (9 H R7 3 R18 AU FEFE AT NS (1
Uys el , X (2) .

Vi =Vr7T + V9 +Vrl0 + Vr18 + U,y (2)

MV, R AR(2) Bl R 1S
FL IR R R TG B

T REBIERERE, Vv, 2OIRERE, WE
ZALEA — B WAMEDC FR |, TG L SR 5
AIDLYAEE R11 3 R17 BEAA, DL R 28 3] fp 5 TR 3 %
PSR, HL L R ) 25 T LSS 28 09 TE AR
1.2 HEB/EESE

FL R LA 25 14 LB AN BT 3 T

B3 EIEbERFEE

Fig. 3 Comparator circuit
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Fig. 4 Oscillator circuit
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Fig. 6 High current output switching circuit
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Fig. 7 Oscillator frequency simulation
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Fig. 9 Power supply current simulation under 5 V and empty load
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Fig. 10 Power supply current simulation under 40 V and empty load
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Fig. 12 Off-state collector current
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Fig. 14 Boost simulation diagram
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Tab. 1 Streaming data

ZH BAME OMEBME RKE
Oscillator frequency/kHz 31.651 31.965 32.15
Collector off-state Current/uA 0.052 0.052 0.090
Current limit sense Voltage/mV 268 272 274
SaturationVoltage/V 1.21 1.215 1.23
Threshold Voltage
VCC=5V/V 1.251 1.251 1.254
VCC=40 V/V 1.252 1.252 1.255
Supply Current
VCC=5 V/mA 2.313 2.320 2.333
VCC=40 V/mA 2.769 2.772 2.793

4 HRIE

ARSC TR EAA K H L 1 ) DC/DC 45
il FEL B, AT 3 A P S v R L RO, — R
HB S 3 SR OMRIT 1) 1 2 Ty ke B8 v i o LI 5
— PR AR TR 1 A SR A AR, PTAE J SAN TE RR
RO AR S5 44 | LT 136 A D /DN 235 T A R i R AR
TR, B8 KAt L S SRR A i A 4 D
JERE 1.3 V LA HE R aeia®) 2 A A4, B4
Bo AR ER S e S Eey A

S 3k

[1] TSE C K, LAI Y M. Control of bifurcation in current—programmed
DC/DC converters: a reexamination of slope compensation[ C|//
IEEE International Symposium on Circuits & Systems. IEEE
Xplore, 2000.671-674.

[2] sk, BRI I T L R B IR R R R T]. BT
ARG TR, 2016(24) . 1.

[3] fR%. 1& FH205 DMt dis {4 R R KA 0L 1 B 32 2 1A
[J]. iP5, 2014(4) . 1.

[4] feil. JPOCHBLS O BT [ 7] TLORRHEMR AL, 2019,36
(1):4.

[5] #ICH, XN, BB, 5. —Fhp B Az J5 =Xy B i vfiz
HRURIR[I]. BT5EE, 2019, 19(10) ;5.

[6] Z7r. BB HEOTRIEM] . R i, 2008.

[7] enderf. S nit % i e LB e SR [ 7). M PR B,
1985(10) :33-38.

[8] XBENE, B, Hul. —FEs ki RC RGBT 1],
FHEEE 2019, 19(1) (4.

[9] BXFidA. FeA RS fil & & 0 8% 20 AT SO BT [T ARIXH7,
2014(3) :2.



